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DOE has supported 30+ storage technologies
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Statutory Directive for Strategic Planning
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Our Objective is to Identify Portfolios of Innovations
That are Efficient at Achieving LCOS Reductions

nNPortf ol
of interventions by
DOE (e.qg., specific
R&D activities,
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We are Implementing a Framework to Develop These
Intervention Portfolios

Identify individual innovation opportunities

Step 1: Assess R&D trajectory status quo

Step 2: Assess gaps with respect to improving technology cost/performance
Step 3: Define DOE interventions that could be relevant to energy storage gaps
Step 4: Assess potential impacts of DOE interventions

Assess portfolios of interventions

Step 5: Implement Monte Carlo model
Step 6: Evaluate portfolios of interventions

Analyze modeled outcomes

Step 7: Conduct suitability evaluations
Step 8: Report on metrics

EEEEEEEEEEEEEEEEEE

< ) ENERGY STORAGE
%

12



Innovations Distilled from
Interviews Used for Portfolio

Analysis

Leadacid

Raw materials sourcing

Mining and metallurgy
improvements

Alloying in lead sources

Supply chain

Supply chain analytics

Novel active material

Improving paste additives
carbon

Advance material developmer

Improving paste additives
expanders or other

L FION

Cathode material mining

Raw materials sourcing

Domestic sourcing of Lithium

Anode material production

Supply chain

Mining permitting

Colocating manufacturing and mines

Solidstate electrolyte improvements

Anode innovations

Advanced material developme

Electrode and electrolyte innovations

Atomiclevel cell dynamics studies

Fundamental material research

Technology components

Sensor and monitoring technologies

Novel electrolytes

Technology components

Redesign of standard current
collectors

AGMtype separator

Minimizing water loss from the
battery

Foundational manufacturing R&D

Manufacturing process scaigp

Manufacturing

Datadriven manufacturing improvemen

Manufacturing workforce development

Manufacturing

Advanced manufacturing for
lead-acid batteries

Scaling and managing the ene

Controls to improve cycle life

Deployment policies

Deployment

Demonstration

Deployment efficiency

Recycling defective cells

End of life

Recycling degraded cells

Impurities reduction technique

Deployment storage system
Demonstration projects
End of life Enhancing domestic recycling

Rapid battery health assessment
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Lead-acid Battery Results



Some Innovation Portfolios Substantially Reduce LCOS

9%
The highest impact portfolios
(top 10%) result in LCOS

between $0.02 to $0.072 per
| kWh
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Achieving This Dramatic LCOS Reduction Would
Require a Dramatic Improvement to Cycles

Cycles

Fixed O&M
Variable O&M
Storage block cost

Balance of plant costs

Round trip efficiency

0% 100% 200% 300% 400% 500% 600% 700% 800% 900% 1000%
Parameter improvement
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Manufacturing Innovations Required for Deep Cost
Reductions but Other Innovations Yield High ROI
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